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ABSTRACT : PROBLEM TO BE SOLVED: To increase the thrust of a single-pole type linear DC motor, 
increase stroke, and reduce the fluctuation in thrust for total stroke by winding two coil 
windings at one part of a stator. 

SOLUTION: A stator 1 is constituted of a first yoke 2 and a second yoke 3 that oppose 
each other at a specific distance, a set of permanent magnets 6a and 6b in which a 
magnetic pole surface with N-pole polarity is fixed to both edge parts of the first yoke 2 
and a magnetic pole surface with S-pole polarity is fixed to both edge parts of the second 
yoke 3, and a second coil winding 7 and a third coil winding 8 that are wound on the first 
yoke 2. In this case, a movable element 1 1 is mainly made of a first coil winding 12 that is 
wound on the second yoke 3 with a specific gap. 
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lff)3 — 9HiiV : ^2ff)3-9t. BfflSmi«3-^fc 

i&im izmstt h -m<r>m 3 <n 3 - 9 1 . mm 203 

- 9 <n Hule.H 1 « 3 - ^<7)ffl*f H£f5r S<7*ft£ #t 

ii-Fii<?)if Mmtfffifct am^iti x h-^tos*- 
8Ei82<o3-^Kiis2<o««i«»t. ireaaao+A 

J:W»K»2»3-?fcJS3<9^*£^&.rfc£« 

»*»6-*<d««4 •w>*ffl*«wws fine* 1^3- 

?fcr*3SU *«^l<OJB3WlfM»S:l»iEffil»0**S5 
fc*§S L , »*JB 1 <nm 1 OgR£3W 2 OSttft 2 v * 

1<7>3 — ?t>,J:tf!&2«03-7k. Hl)ISSl<7-)3-7fc 
J: ^frlS^ 2 033 - ? ^»ffl*»*«MWA<> 

osw t;«aw & -ffloffl 3 03 — 9 h - B>risig 2^3 

- 9 <t) mrie^ 1 « 3 - ? >^mnmzn%<nw&& * -r 

- ? . m^xwaa x r/mn-mcm scya-9^ 

J&ft-* & ElJgi 1 k , 2 <o 3 - * *> 1 Bfl&feJUK 

5orafflt:Hf«<oiai**isiT:*«$ix4JB i o*ML$ffi 

TWM^—9, 

i. TfffiEffi 20)3-9 lzm& I . 3 a>W> 3 

s ms&k&WGn x vmtem 2^-9 izmt 1 , is* 


l<7)3-^fcj;tX|g203-7i:. msSMl <r>B-9<^> 

mm 2V)?-9 ^emnmco m*m=m& 

-r h wmmtftti ?ixw£ s . irie^ 2 «o 3 - 9 ?m 

Btfi^ i<7)3-?, mreK 2 <o 3 - 9 n xxsmz-mo 

ooHJKBfcBaW-SHjrFi:. HiBSS2e03-^<?)JH 

cr>*$8!>i}> ^-^(o^mx'^mmmi-^mzm 1 

<O3-^K*20WftllSr*SI{L. TfflEaB<0+*iBA»^ 

3 *>*«fc*8t & - k Sr««i: tSM 'J -TIES 

[ 6 1 ifmn 5 «gg i vim* mie^ 2 
* & v >(ifris^ 3 <?)mm<7)fmi,zm%<7>fim£ffix ^ 

[0001] 

•Biflgk-t-smffi^y-Titsit-^cBa-f * itfot** 

2.,, 

[0002] 

±t/«K^2r. HltsJ:l/H2tw-tBffflBll:. I33fej: 

i o o o 3 ] a i w u -rttjs^- ^ 

mi-zfm^mi^mxmm^iri m 1 <7.>#m 12^0^ 
shrift? 1 1 k^iotSfiiisi'u MW^^it^)^ 

[ 0 0 0 4 ] IS^ 1 ti, P#€<0»£l®Tm*r L TSH 
S^i'L^W**^^ 1 <7)3-? 2 ±3 i^TOar^ 
tlS2W3-?3i:, .^lc7)3-?2^J:0 ;, S2«3- 

?3crytii*nmniiMz®mw^m^mz®mi-?i> 

-anl3«3-74a. 4bi. I2<03-;3^ 
1 <7)3 — 7 2^.)^g*tgB(cSffit r )1i'tt2rW^"?.raSffi* i ' 

^1^3-^2. ^< 5 fc i 3 <7) 3 - 9 

4 a, 4 b PyftiZilvmMffligffl 2 1 *rffi Bic^S , 
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Jnj^)iga5^fe**ai WEBB**}- L T 5 ^ 

aA*ffl<osa»*> s> x<?> s a^ses^ *ia 

^>fSH. «103"-^2^EpBJrS(cOffllB3&»^4>*S5 
£ "COSES,. $3^)3- ?4b, gf5 2<7)3— ? 3cO^£p 

B Ufa^MUfr h *P$M i X'<omm &frLX jk-AWE 5 

<wm b *iftiosB»*> £ * tro s « (^se & 

[00 06] TSTift^l lii. S1^3-^2^fflHtcBfr 
ix. SS2 1rtS^EDA^mteJ;^BIB^iai(ca*C 

ezA-Hmz&m i , m i i 2 aa^t js** ^ 

I 0 0 0 7 ] El 2 fc*^*<?)#fiB^ U -TEare- 

tt, ro^Bffi»e»«"r*ffls^ 1 1 , 1 

»fcBr«^OBItt*Wt *«6Sii6* 1 1 2 J: 0 ^ 

[00 08] H^Tliis WStfOffi»^HTffl*fLTie 

» S < l & 5r=S:t»lcOH-^2i3j: tPP&tt S: 5: 

-f ixia* $ ti . m 2 co 3— 73 1^3-72 ^co^s 

*3ft&Ha^*WKE6 a , 6 b i *u 
fj| 1 CO 3 — .7 2 s .^2^)^—7 ^-f^^Agi 

6 a, 6 b^il?ilC7mMmimm2 2 fc«MW4, 
[0009] mULT 1 ii. acONfficoffittS 

frt&«SHB.k 0 , * 1 2^EPA#rtK7)JBgB5 
*>i^^£T<Z)«B. S|Bl2 2C0^;BPAS'fSlC0«8ffi* 4 
^*.*3PSW«H, ®2^3-^3^EPA^fajC03g 

2c7)^a3B*ft<7)«S^^**a54t^JEHl. £RTI2 2 

7 3 co^ep B^^sa^ ^ x^mmtir i x 

[00 10] "TBi^l §12^3-7 3^J5IH^Bff 


«<Ol^fcPK*SSS*U» 1 1 2 Sr±te«j«S 
it, 2[^$r^PA^^j:^WB^-^^gi^ 
fHft L»&ffiffifceS3*U » 1 1 2 £0*4* 

EPA^faKfli&U SlfOgSl 2 KHiSfc 

B*rti^»iw-i 0 

[0011][33kLHl U -Tifi 

S^"^Nn-;x [mm] £10 0 [mm] \zWl 

zitzm^mMmmxM , sun, d2^m^ 

<7>*ffl© 'J ~T Sffi t — 9 <nx b a - 9 x [ m m ] £ 1 

0 0 [mm] tClft^LfcK^lt^^ttSlTftS, 

[0012] mstoXtfmMzttmftw&mizte^ 

X, «A^njiJ^i iSr««;-r&»10S«l 21Z5 
[W] ^m^$rffi^L^PS^}t*#ttS:^L. AltBU 
^■ft^l l*«lS;-rS«l<30Sit812C2O [W] ^* 
*Sr«ttL?tlRiO«*«pttS:*L, ft»Ct±FTWHf- 1 1 
*««^6SSl<0#ifcl 2K4 5 [W] <0«*S:fltttL 
fclRc0»*»1tSrStt, ««At4»l<0«»l 2 
^ I [ A ] 09Stt:9L LfcROft^ftttT* 0 , tt«B 
«iH 1 1 2 tc 2 x I [ A ] ^«8K SrSl L fclR^itt 

MmxfoV), nmci±mi<om»i 2tsx i [a] 
[ooi3] ^^mttBu^rii:^--^^ 

**(±. »1ct>««1 2C«!^4WlcoBmaEB3 1S: 

S«rl» BSS* ^ ^ 'v«i:IS 1 co%& l 2 ^3cf S S 2 ^.)Ffl 
«BW3 2S:SHUfiaE«i:, 2182 1, 2 2M^)» 

1 3 1 **^R$iiSIEHiO«fl* i v ^±3£B! 2 

1 , 2 2ft?)^2^ffl^^ 
, IS 1 <D%f& 1 2 cO^SRi: , m 1 ^)@« 1 2 t,Zffitl& 

mm.t(,zttmLxmi)n~?&,, 
[0014] mw&m&v-rm^-fnitf&iit 
a. mi 1 2 ^M^^^m^tiJo. ^ i <so*&! 

1 2 o^a^tSJnAS i -^±15 1 ^>#^; 1 2 tcSEixsmai 
tXJSffi^-^PlH^Srff I, mi ^%t& 1 2 ^.)®f^) 

[00 1 5] nJUH^l lSr»«t&*l^**l 2fc« 

ix^m^iijnii. ssi^ai 2<7)jaHtcifi^6«a 

fr^«l ; i S: -A; ^ < L . O^r 1 #£IH 2iW.)^^ -*{±S 
B32 2WU.mt^fiS#tfD*fli^«*fS:^x.. i3i3i 
^H4 tc?^i-«tti^tttfottaBi3 itKifttllC (c^i; r) 
tz, ^.x h n- 7 t-^f-r&ftt&f J^^:^ < S ^ ^ o 
K&&Gt&i>0>X*hi>. 

[0016] ti&<Z&W8V-Tffli*--fcouy? • 
Xhn-;t(l glOT-7 2, »2c03-^3foJ: 
^ 'IS 3 #) 3 - ? 4 a , 4 b ^*StfiOJ8Sn t . * Afi55 
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5. 6a. 6bP)fm<r>mmb£.£ t )?[mz%:&. I*' 

mmntmmvfflm^ i . mmm<r>tgMz$^% 

[00 171IC. mfe? 1 Oj&fet & If! 1 £0f» 3 

i j: t/m 2 comm, 3 2 1 owHtfN** 

U SIS 2 1 l*Jfc&^{42SBB2 2|*j«0+jfca5fctitt*« 

6. WFl 1j6*SB2 l*4^<4Sia2 2<0+ 

[0 0 18] — jRt, **JB'J-TBare-: ?ti. MM 
— sWtSflW- £ £ fc tc J: Otftfifo <tl«SflE<»)d;«BOllWI 

[0019]@1 fc*i^*0*fl5»»J -TBS*-* 

Mifc -t*BBSj«*^rts tot* 0.02 tssi-ts* 

<7)#*®'J-TB8I*-*H:, 'hffift. K*fltfsJ:WS 

£5:mMt-tZ>fflm&£l5-tZ> i><?>X'foh„ 
[0020] 

>y • xv u—titt , hn-nz#t&mfi3m 

[00 21 ] 

^-^tOS^l #1«-f 4^12 1 M-><,>t±£fS2 2 
<? >«Jfc8B*f t=3B 2 <7)^ t . H5TP 1 2 

i & & i >(±£fig 2 2 ^^aia^flfcfrosisgte t'sosEH 

SUflttS 1 3 b ?k „ -Hi 

[00 22] 

[»fiPI] ^(C. 115, |2ISfcJ;t/'EIl l^'LilG 

c^-r mmm b. m 6 & x tsm 9 ^fm-mm t . 
m 7 a xr/m 1 0 iz^-tm^mBbiz^ »t . 
Bflo#«ijf? u - t am- 9 emmti x viMi^ii w 


[0023] 05(±. -rg^-* 

»ss 1 cnmmwmmmz svit uzmmmx-foz, „ 

[0024] ifW^^smB 'J -TrnM^-ftMlZT 

^|gl^3-;?2;BJ:lPP^tt£&-t3l2<7:>3-7 3 
t . m 1 W 3 - 9 2 H X VfH 2 cv 3 - 9 3 <0* ft^tio 

if ^*«^*oa^c««w-*Ha<o» 3 » 3 - 

?4a, 4bt. !fS2i7>3-;? 3<7>3ll<7)3-?2/\<75 

wm^zsm<nw^^hw&mim^i\h^mt 

I.S2^M7t 1 £[§32 l<7)4i*i5A^^EPB^ri6l<7) 

^3 <OW& 8 i: «r±(cflim$ii«, . 
[0 02 5] ffilB2 1«. *AfflFS5. SS2^*« 
7tJJ;^3«0^igl8£O^ixeh.<Offl*fffii:. ^3^3 
4 afc J;y*3<^3-^ 4 b<50^ix-m^1f«®t 

[0 026] mfcFUt. fc9Mft5C0Nm<r>W&%^ 

*). SRB2 10*8lA*K!i<»MIM53&»fe«|»ifca5±W« 

2<orniA^foco^mfrh*&M±x*co$m. 113^3 

-;4a. aS2CO3-^3<5 , D^E0A*-(6]COSea5*^>ti* 

a;^ x-eyimzit lx &.m?5 5 <n smnm&z^-t h 

« 1 cr>mm%3 1 . *AJS55 ON®<7jHtt$r^t-S 
532 lrtttMtS»3<»MlMft8. »1<03-*2CJ* 

<^SB*m^JW* 1 fe**»*T<l0l6ffltS&»2O 
BH8B 3 2 i: 

[0027] -^Ha^fiWJ^TlffgiEt-^Wnrii^ 

1 in, m2?)3~-7 3iiXt/^.-xm^5<7)mm^xn 
^ixmizvm&imxmmzii&m 1 wnm 1 2 
ffifiSt^^i. ^12 1 rt5-^epA^rr6)BJ;tx^epB^ri*j^ 

[0 0 28 ] -aisj^-i i{±. mico^mi 2. ^2^)# 

m 7 to Xl/M 3 <7)#m 8 ^a^-*[S]^^ii--cti.Efr^o 
^gfES-SS-T - 1 fcJ: 0.^1 ^)W?SS&3 1 SrSiUIKS 
**v^*iJ(S2^WaB»3 2SrSBt*SBS!t. flfl^>. 25IBI 

2 1 ft<7)M 1 c^KTO 3 1 tfffi&iiixl9m<?)WMfo& 
l 2 1 F*]Off5 2 c7)msgg& 3 2 tfm&LZ tl& S6H<0 

t , IS 1 «S« 1 2c0^i: . fS 1 tf>$fg 1 2 

ft A 4 ^l±» 3 «*ft 8 ^J^S b . « 2 tfO^M 7 SrSHt 
z. x. i. -.»+» -a /7^4(*»so >s>i-&^-i z.«?»u /"H-teill v 
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mnt ft m&M-n & i> n x a^ (zfm u s& 1 

m^^yfrnz^iixupm^mmittz t iz£ o ?m 
<7mn % t ot^w B^rmcc^Ki-r ft 0 

[0029]|16te v [!5 tCS^^JUtoJiiffiTB U — T 
ft, 

[00 30] ttfcAUL *AaPB5(C,fc 1 tf)* 

*93B*|6j<7)iB»*»ib2ia2 10^9AJr^JB»4 

T\ Hg [A/m] fcT~«tw*flftft«»R*^, 
[ 0 0 3 1 ] WM B{±. m 2 7 fc itfm 3<9®« 

am 2 io*BB*m<7«sa*»^ffiia2 no^aA^m 

*»'-Hb [A/m] fr^Hc [A/m] &X*ffi%.<ntm 

[ o o 3 2 ] m2?)mm?)mm&£vmmi&iji 

<0«»ft«i:«ra-te«|«S*t. B»-Hb CA/m] 
*>J;W?rHc [A/m] o*S$J4*K»«$ii 

ft. 

[0033] aaicit. "Biift?- i i *«sih 2 1 

SII UhD^xc [mm] ) KffiBU *Tim 1 S: 
fliR-T '&» l l 2 fc@ 5 fc^^fitiJr^ma 

wsirm^m^&m 1 ftuas-r ftigi <o&« 1 

2 ^ 91 A -ftfim mm & XW&mtzBtil £ it ft 
fliSr^ L , EWH d [ A/m ] - H a [ A m ] 

[00 34] ilffi. ffi#H d [A/m] Jcl>T8#-H 
a [A/m] <7>*&?tt^U<$l£Sjh.ft* glO 

®*s i 2 tcsE-r«sEt±. in i -r 

ac^Stm^^tt^ift^SSSr^TL. SBB2 lrt 

t-eSt ft S 1 1 2 ^I3ffl£]^fi!tSftft«fW)# 

[ 00 35] ffi»D WL SRI 2 1 ^CfilAtiKtS* 

1 2tcML . m^T 1 1 //£H2 1 ^WBM^& 
2 1 ^QJAS-ffei^SBau^-C^x hn-^Si 
L tzm. 1 ^WB^^«^>^^2 1 0)$k. 

WAU faoSBSK 4 T <?)SEH (c 7PM $ i l ft & ^ 

L, KIM*H i [A in J HHe [A ■• m ] iTHfag 
ftim* t ^T«;/t ftWS£*1% 
[00361 ^121 ^EPB*F&]^aa[<7)iK*H i 
[A,- m] fei^Rg2 10&®AjTft<?)Wt0M?rH 
e [ A - m ] JflRSltliOaSiifto 


[0037] EifSEti. SR32 1 fifcttSAfc J^TffS 

B-c^-r»w-»w l . sPei2 1 rttffijBw-ft » i 

jgg 1 2cOfflHWS88C T^fl&fl tTgJfc-f ft F/f^£0«iS 

i 1 2 at i , *tih=- 1 1 *»'sia 2 1 
&iifo<mm>ty2H% 2 1 ^EPA*m<7)j»»i t^.x 

ha-7^8*L«S. £P*12 l^aiB^rt^SHSP^ 

SH2 1 <r>^^^>&^x^mmzm^ixhm. 

RcofmbmL. WHh [A, m] KHf [A ' 
m] *^^)M?^^oT^tftm^^. 
[0 03 8] BfcSEii, BKDT^-rftlKfl-fcifiSB 
^^ft«*t*-&BRLfct^"e*0. £IH2 lea* 

epB^riBi^aa^K-s-Hh [A/m] feivsiS2 ico 

^EpA^f|*IC0fiHfflS<0fflS*H f [A/m] llft«2CCcfcO 

?BSixft, 
[0039] 

[RU 

H I =H g + Hd [A/m] 
He-Hg-Ha [A/m] 

[0040] 
C»2] 

Hh=Hi-Hb CA/m] 

= (Hg + Hd) -Hd [A/m] 

H f -He + H c EA/m] 
= (Hg-Ha) +Hc CA/m] 

[0041] sKDti. n 1 ^-rfi^mffijB'j 

E8E ; fc-^^BI2 1 rtOtS^tfO^tclH^fteSff^ 

mWfti \) -Titjg^:- 2 l t^i^Ji^^^^^ 
4fl)Kfp^Mr ^t t ft , 

[ 0 0 4 2 1 mft . 05 tc*-r*«^*«^ 'J -TE 

8S^-^^SPa2 1 rt^ffM^iifttt^^^tcftlW 
ft fiKSti . a 1 *j agEt — ^ ^ 

IX , b n-7 t-M^ft < 

ft, 

[ 0 0 4 3 ] m 7 ii . El 5 IZ^t^WMBB 'J -T 
x [mm] Sri 00 [mm] ^IS^L^P^ffiMt'HiS: 

[oo4 4]a7^**weafc^*«Bti. 

tta^tfflis Aii . [as ^«?r7Htia^^-rE 

% E ic^riE'f ft t c7rc *> ft , gp ^ . *«0fl^#ffiB u ^ 

■C . ±x h n~ ^ (c^t ft ft^^fK)^^ «7f^ t ft 
l<7)X$>h, 

[0045 ] H8{i, *«B^<7)»Wf5 'J-Tisa^-^ 
2 ^SJ6W)«etUi 0 J SrSWfc L ^ISfBB@^A> ft , 
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[0046] *jm<?>%-ffl& ') -Tmfc^—rrmfc?- 

t% 1 <0S-7 2 £> J:tPP«#£$-$-SS2c03-? 3 

mz n m^mt ^rtsaaa^n^iiffl* s *u ss 

AJBS56 a . 6bt, 2C^^m^^iAU^\ 

m 3 o*« 8 S ft. 4 . 

[0 04 7] £fS2 2t;L !fS2<7)3-?3. g|2^ 
®*S 7 i S& 3 8 <r> Zixftunfflm t . *A 
8ffi6 a£ J: tX*AOH6 b^ft-PfuOliaflHfc izX 

■JfllJftSili. 

[0048] fflje^Ui, yk&W£6 a.cr>Nm<7)mte£ 
ftt&WBffii; K). mi <?)3 -7 2<^WA*Ki|<o«a 
^^fc^TVD^ffl, ^2 2^Wig-r^^2W# 
«7. ffiH2 2<O*WA*l*itf)(B«3&»ft>t*fta!4T'C0e 

BL ^2<?)3-^3<7)^EPA*l6l«Sg|5/^>t'*ai^t' 

ffiCS&IJS 1 OI3ITO3 1 1 , *ABP5 6 b cDN^crjffi 

«afa&»fe+*»4T«J5BSffl. 3382 2|«)(cfiStt*3 
tf>««8. 2382 2 (T^B^MB**^ 

tf>«H. m203-^3«^EnB^lSi«ffigp*^^SP 

ttSBCS&g 2 c7)ffi&S& 3 2 k nmti . 
[0049] *%HH<?5*ffi^ 'J --rHS^-^pJW 

1 HI. » 2 <03 - ^ 3 OJaHt=BfSWlBI»t BIT ^ 
9<l*ffilO«*Rl 2S±tC««J5ii. 3518)2 21*3$*: 

[0050] ■BJUHM Hi, Hl^lf 1 2, 3&2<7)£ 

h h \ >um 2 <vmm& 3 2 £ mit. bd*>. sjs 

2 2rV)IU ^)ffl^883 1 #^$iisa«0?&#&£ 
^«2ISJ2 2rt<*3*20BKK»3 2*«»jRSitS«B<D 

t . 85 1 comtfa 1 2 cDMSti: . m 1 <7)^ff 1 2 £it 
ilS^.hCJrtMLTtSJDL . ^2^^g7<7)^ 
& t >tiS5 3 fO^II 8 <7>&$t t , £5 2 7 5r ifch. 

^svTtA-s. ^>(±^3 amms zifjiimifot izstm ix 
mtin-t&wizcrmii $r i> ->x ttvAijmzfm 1 , m 1 
«iii2, is 2 co^ta 7 fe i wm 3 <o s izm* t 
mtciif^z^it^xm^mfA-Mi-z. ticx*) nis. 
<r>mij z i> -> x $m b tc»-t- 5 , 
[ 0 0 5 1 ] 11 9 1± . ms \z^t*wmmm o-r 


6 biz* 20^EPB^^5ggg*^^2 2W 

^EnA^F^O«SEST<OiEBt-0JjS;$iL.S.iK^^ : m^ 
^ L , ^ral 2 2 cO^ep B *IpJ<7 )S»IK^<5> X hn-?xa 
Emm] if^«SHWffi**« s Hga [A/'m] A>feH 

g [A/m] a-caf3eo««S:toT*!t^**aik, 

Xhn-^xa [mm] KXhD-?xb [mm] ^ 
■eo«H<?MK#0<. Hg [A/m] c:-c-«(;»*-t|, 
XhD-7xb [mm] *>^,S|BI2 2<0^EpA 
^•^«gC*t-<7)SEB^W, Hg [A/m] A><oH 
gb [A/m] ifWS«0^?r4>-3T*ft!in-t€.^t 

[0053] 5i^ s *A«56 a^)««toJ:lXx^;Udr' 
HWW>ffc«fc , *AK56 b«#flte At^x*^- 
«#c7)ft^h{i:PI-fcfil(K$il. iK?rHga [A/m] 
fcJ:t>'iK^Hgb [A/m] <^*SJ±*L<»J«SiL 

8 izms iz^mMz^ix^ftimM^mm LfcB, 

^ 2 2 O^ff B36TW^aSBB*»4,ffi|S2 20^EPA^r|t] 
^*-Hb [A/m] HHc [A/m] i-CHfr^ffll^ 

[0055] iifl?, »2<^m79iimtsxvmtim 

c^m^ftntum-izm^ix. «»-Hb A/m] 

teiWHc [A/m] <0^cS5{MSfL<^*Sfl 

[005 6] B»CI±, >»f 1 1 tfmm 2rt<0*dft 
(XhD-;xc [mm] ) KGHEU 'SIW^l 15: 
fl!*-tS» 1 nWl 1 2 t08{Z^t*l*I^F^«13I 
SrSt LfclS > SIB 2 2 i^tcffig^ & ff 1 1 2 
EpB^ri*K0itMB*»<s,SBl2 2f^CfiEgf--5^ 1 <SW&* 1 
2O*WA*rt<0^4^lfiHfc»«3ix6a»^ 
?i'£-i L . ^W/Hd [A/m] H-Ha [A, m] 

[005 7] )g|?.H d [ A - m] ti£xm.ft-H 

a [A/m]-<0**S««K»«SfL*. ^lw 

^ 1 2 cigrr*SJ± . ii 2 t^-rfi!*<7)#is® i> -r 
Has*- ^ 1=04 t*^itt*«fttia«ft(e b if, & i^ifl 

SIC T-5rr«*#ttSr*^. S . ffiffl 2 2 

<r>mi<7>%m 2(rmmizmtfizti&w.%<oftm±. ^ 
Wff- 1 1 <?)®.mzw->-fw&c fii^ii^ , 

[0058] eSM»Dt±. 21812 2rtca*4»A-C^rt 

JS^r*^-ffi L ■ , 2 2 F^ItZfig-n. ^ 1 <0&i& 1 2 <7) 

mmiz&mcx'ijktmRZBf&tmftcomtfizm 1 <o 

2Ca2L, -BTIffl 1^^2 2^EPB*r6]c7) 
«»*»^ffiia2 2<^EpA*iaj«*B»i-e^X ho-'/ 
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b [mm] S*e^iEH^fiSS*^ H i [A/m] *»&H 

i a [A/m] 4t*Bf5£<9«$8: 4> o^«^f &JKJ8 
XbD-;xb [mm] a>££ffl2 2<7>^£PA#|u) 

^aaa^T^aia^a***, Hi a [A,/ m] KHe 
[A/m] irWSO-ffj:4*t^T^n1tW.i:Sr*-r* 
1 0 0 5 9 ] SBH2 2co*fflB^T|fO<??SB»coK*H i 
[A/m] i3j:lX2£ig2 2^^£PA*|p]cOSSP^^H 

e [A/m] (ilWS^i^JS^ixl), 
[0 0 6 0] Bm&Eii. £!Sl2 2Mzmib«LA&£Tf 

ii*Bt^aw5HBU sn<o*»i 2izmkc? 

"TKH 1 1 136^02 2^EPB^fS]^)Sa'^A>^;ffIA^r 
rtK^*«B4-C^hn-^»«FL«:IR. SB 2 2<0*EP 
B*H|C0«»*^ffiia2 2O»£PA^ri*|<?)JBSE4Ti0« 

ft^aBSKpfc* N x b [ mm ] & T^MM^M^ 
fj\ Hh [A/m] KHha [A/m] iTRfr^fK 
oT«^-tS*JBi:. S12 2mbn-7xb 
[mm] *^^B3B^ffiOffl^*^JEHc7)KW, H 
ha [A/m]*»&Hf [A/m] 4 TF/rS^flKS & *> 

[O06 1]BlBlttEtA. aft*DT^^N-6Sa#tit 

IBt*WS^^ML^iW*^ SH2 2 
^qiB^rr&ioaasp<0B55fHh [a.. /m] , ^122^.) 

*hn— 7 xb<7jfi£IPHh a, [A/m] ;fcJ;(X3£[BJ2 2 
ey^AJtWM&coffiRHf [A/m] li$fc^4tlj; 

[00 6 2] 
[»3] 

Hi-Hga+Hd [A/m] 

Hia=Hg -Ha [A/m] 

He=Hgb-Ha [A/m] 

[ 0 0 6 3] 

Hh=Hi-Hb [A/m] 

- (Hga+Hd) -Hb [A/m] 

Hha=Hi a+Hb a [A/m] 

- (Hg-Ha) + H b a [A/m] 

Hf=He+Hc [A/m] 

- (Hgb-Ha) +Hc [A/m] 

[ 0 0 6 4 ] SfiiRDti;, 13 2 ^-fU^Mmm 0 - 
TSSE^-^^ffl 2 2 rt^jtt3^;)^(cr^^^m* 

[ 0 0 6 5 ] BD*>. msiz^t^W&^Mll} -rf 
^.>5R32 2rt^KSiiS«^iO»ttB84-r 


[ 0 0 6 6 ] EI 1 0(i . mSfctt-ti&ffllCD&ffi&V ~ 

? x [mm ] 2r 1 0 0 [mm] lcK£LfcR!<^:M#14 
£>7>L ftSIBli, l34^tlie*^*ffi»U-rl[8E 

[0067] 01 O<?[)*^»tt0C*rft»B{i, 09 

[ 0 0 6 s ] hi 1 1 4 , ^mnco^mm v ~riis^— 
9 com 3 ^mmwmmw^ i « t l^sthht-* 

4, 

-t^l <?)3 2&i^Wft££'tf£2^3~? 3 

2^03-? 3<OSS1^3»^2A,<^fflWffl^H3gait;S 
fiScoffitt £ * t h m&mfj^ ix-fixH* S ix S -~ffl^k 
AK^H 6a, 6 b t . SSra 2 2 CO^gSsft^^tTIA^T&I 

§1 2 <J0«« 7 i: , gffl 2 2 tf0**SB*^^EP B # ft^ffi 
4 -COIBHSrfltK-f 6»1«03^ S i x6 » 3 

[00 70] ^12 2(i. 152^3-^3, SS2tfO 
7 X 3 8 1 -pix<7>ffl*tHa t . ?7<;X 
fi£56 afciVAAiKSe b^^ix-m^-ffi^ffflt^J: 

oaiifisixi, 

[007 1 ] -rSgK^-^^BTSij? 

1 H±, ^1^3-^2^^§ix^SS2^j87f>S 
t ^iSS 3 ^*«S tcBr^HK&PBt «SI5ix6IS 1 
*«1 2Sr±^,fltfltSil. 2ia2 2rt^fflA*f&]«J: 
U'KW BUmz S L» & fltat-Kit 5 ix^ , 

[0072] Wfl Hi. 2. »2tf)® 

^ 7 ^ ctt^SS 3 cry^A 8 (cll^^^^C^ix^xFJT^^ 
mSESriS-r-fc^J: 0 . SH2 2WCffiM$tt^fiSfr 

•h , ^ 1 1 2 ^)«JR t , 15 1 1 2 £ SiU> 

m«h iciLf^j l x mn i , mz , m 2 7 ^mwh 

Mfo 5 v 3 ^^18 S SriSixS SSEi: tcibWI L*C*fiJP 
-$-&mM(?>ffll Sr t o f ^PA^[B]^iljL . H 1 ^ 
mi 2., ^2^^7^i:^3^IIS^ia^h^ 
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[00733012 IdL *«BBc7)*«0B U -TlfiflS*- 

[0074] *^<7>*ag»y -ritia^-^tfoiB^ 

k . SI 1 (7)3—^ 2 itfS 2^-7 3 ^ii-fixo 

Ma, 4bt, !B2^3~:7 3£)|Sltf>3*-:?2'\<£> 

£*r*-*A«55 k . 2H2 1 0)##Mfrb9kWA-t3ft 

£SS2<0*«7fc, SBI2 1^4'*ffl* i ^E|iBS-mo 
SSIiWlli««ti8 1 tf>3-;? 2C*«$ft* 
» 3 ?)®» S k £ i.fcfltfiS;S ixt * 
[0 0 7 5] ffiIBJ2 1«. *#JHPB5. K2c0«« 
7i!3ctt^3^*«Sco*ii^iicoffl**ffl4:. 3&3<03 
- 9 4 a J: l/m 3 <^3 - ? 4 b iO^iimoflJtik 

[0076] *?m<?>Mffl8 ] J -Tm.ffit-frtzIW? 
1 1H S »l^3-^2C*i53ftfcIR2<?[«MI7fti 

2£ifc«HB§*u SBI2 Irt^WA* 
1*1*5 i t/fcW B U*4 ftitCKH Six 

[0077] *r«j^- 1 1 ji, Sg 1 W&K 1 2 , m2<?)m 

t& 7 J: IB 3 8 icH^^^tcf^xf 'tmfeco 

nM£mz t tct o . sib 2 1 i*jfc?&&$*i*tt# 

i: , » 1 1 2 <^?&k . m 1 1 2 fcSUxS 

* \i mm 3 8 O^ii k , H 2 <?)«a 7 £»fi 
t&h & v ><±SS 3 8 & »;fi S «iS k Jtffl L T «ia 

4*1 2. £ 2 rt**7*J itXS 3*>**8fcH*i: US: 

^^^C'ct^m^^m^^^^- k £ J: OflrSt^li 
^ Sr t o t ^EP B ^fatcf Ifjj-f 5 , 
[ 0 0 7 8 ] (2 1 3 li . \) -Tutflit^- 

[00 7 93 *»Hfl<50*ffi^ 'J -TfiiS^-^H^ 

k, Sl«03-; 2fcJ;£X8B2tf>3~7 3C0^fl-¥*il^ 

MffiSl £ ««W^o«B[5SlWtciS«^ & - «<t>SI 3^3- 
Na, 4bk, 8S203--:7 3<^S&103*-?2'^) 
Wffl £ S ffi^ffitt: £ ^ff & Kffi tS^H* 3 i U ¥«c 
£&t-*A«PE5 k . SIS 2 1 ^**»*^*WA*ft 
<?>S£P i ?<n«M 5r «BS;-r S S 2 go 3 - ? 3 J: V * A 


[0080] i^. S^2 1{4, * 1^3-^2, 
(7)3-^4 a;B<ty?3S3<7)3-;?4 b ^fL-T^W 

[oosi] ^^mwj-rttSK^— 9<mw? 
1 1 {i. ^ l <r>B-9 2<rmmz%fi%ivft1&rffl®&: 

[0 08 2 3 Hi. »2*)* 

«7 J: V*5 3 KBKW)*l*lt=f tt^ixfJx'M.CO 

k i= J: "3 . 2BB2 1 rt(c?a«S*L*a# 
i:, *l<3**12*9*Rfc. » 1 tfMB« 1 2 *«S*lS 
«SttCit^JLTtgjDL, RC. »2^>*i»7<0«»* 

%b « i ^±s& 3 co^m s sraBt*«st fzoM famu 

til 2, Sg2<7)^7i>ilX^30^8lCia^i:^ 
[ 0 0 8 3 3 B 1 4 (4. *S6W«*WI?y -TitMt- 

[0084] *:lffl^m®g 0 -TUZRt— ^OWmFt 

"tmi<7>3-7 2fcJ;l^ 3 F««* : 5r-t^2c753-^3 
t . 1^ 1 3 — ^ 2 J: U 1^ 2 « 3 - ^ 3 « i l-^il « 

?4a, 4bt t ^2«3-;3?)Il«03-;2'^ 

Sr=S:-f3k^«55fc. SBI 2 1 ^WAjrm 
«^SB»4 t"<7)$EH^ffiHg1-^m 2 03 -7 3 J3 J:t/*A 
W55K#SSil&# 2«0**7 i: . ^ffl 2 1 
fr^^EU B ^HOOSB* £ W«l Sr««r * * 2 03 - 
^ 3 te«fc V*AHFG 5 K^$ii&j)!S 3<0*»8 i: £± 

[0085] ^, Sfal2 Hi, $l«3-?2> m2?) 

<K3-9 4 a*3 itXIS 3^)3-^ 4 b <7)^-ix-'Ph.<?)ffl« 

[0086] *Sm^#flE^ 'J -YW&fc-VVfsmft 
1 Hi. SS2<?33-^3*Jj:t/*A«55fc:*S*iifc 
^ 2 7 I. 3 <0^H 8 ^^HtP^^RS! 
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% 7 & J: t^aS 3 8 (zH^^ftjic x W»5e£> 
lES&ifi^,! 0 . £Pb1 2 1 mzBfSL£tL&m# 

mi ?)m% 1 2 tfMgJS t . H 1 1 2 SrSKiS 
«Si:tcib«LTl«|DL. SS£, K2^»»7^*ft* 

s v ^(isi 3 (7)«a s <7>*r t ^ 2 7 tsii &m 

jgfc 6 Mi 31 3 s $r if ft & SSt i: £itW iiJD 

«1 2. SS2fiO»tt7*5j:l^3S3^**8tia*fcM : 5r 

* £ t ^ T r£Ep B # iz&mth • 
[ o o 8 s j h i 5<± % *ig0^*ffi»y -rasE*-- 
^tfr>» 7 commMemmm*: mt i-mmmxh 

[0089] *%ffl<?>MW& l J -TEig^— ^tfOffl^-?- 
1(1, T««£&^2^3~?3i. ^2c7)3-^3 

$l?>3-?2a s 2bL ilc7)3-;2a^J;^ 
1 ^>3 — ? 2 btf>SS2<7)3 — ? 3^)^ft-cixcoffl>TO 

-9 2 b^)^i-L^ix<^ffl^B<?>M^twSSB<7)ffittS' 

ft , 6 b , 6 c s 6 d t , SfU2 2 ac^**IS3&>&:&P 
Ai/^Sit<?)«it1l«t4»l 2 a£ 

^55il&SS2<?)«a7ai:, SB2 2 a^**»**^> 
ftty B *|6j^iH»4 T^«HS*«i.4 « 1 3 - ? 2 

a (Z S ix & £ 3 <Z>S» 8 a , £fSI 2 2 b <7)* 

/^^^WA^^igast x^mm^m&t^m 1^3- 
72b izmm$tihw,2^mm b t , spa 2 2 1^* 

H — ^ 2 b S H & ^ 3 <7J«£8 8 b fc & ifefcWsfcS 
ixS* 

[00 90] SR32 2 a(i, 12^)3^3, 312 

mtizX^m^ti. ^B32 2bW. m2<?)3-7 3, 
S2^)S«7 bfc J;#ffi3<7)-&if88 b^n/f iX<JOffl*t 
. AAffiE" 6 c ilM XB£5 6 d c^jfx^xcoffl 

1 1 fi . SI 2 tf)3 - ? 3 c^JUHfcF/f.^ ^HBKSr PBT S3£ 
SixSSSl 2£±(C?lf£$iu SPal2 2 a Wis 

<fct*3£H2 2 b^&^A^[B]fcJ:^E|iB^tc@iS 

tews in^mmzwM^nt, 

[0 0 92] "TSJ^ 1 Hi, m 1 <?:>^*fl l 2 , §12 <7)« 
87 a, 7 b, &J;6^3</)®ff 8 a. 8bC@^ 

mt-tix-enwfe^atsra-rv: t u i o , sra2 2 a 

rtfc:?»fi£Sii4at*±5ctVSRI2 2 brttr^jRSixiffi 
frt . Sl^)t8 1 2tf)-£3Kfc , 2 3rSHx 


b&£^lJSB3tf)£f88a. 8b<7)ML jS2<#gi» 
7a. 7 b * Wx?ixi^LS€SE&4^»iSS3^)#jll8 
a , S b £ -eix-fixgSEixSSaEfc CJtWI LTigtaf h W 

2. SS2<0««7a. 7b. ^iI/l3(7)MSa, 8 
b tcllSi: M^S*l^^^ix^ixBfSfe<J0«a*8Ki"C t 

[00931016 #3£9J^j£^U —TicaL*— 

[0094] ^m^mmiv —TWS&t-feMftr?- 

£3r3"* 1 2 J;t/RfSttS:^rT^ 2^3-^ 

3h , ^1^3— 7 2C0&2<?)B~? 3W)1Ritffi<r)m 

mmzNm&mLZ^&mmwtfmmzix, m2^ 

-9 3<r>m lcos-9 2^tB^BB^WfflifStSffi^ffi 

856 a . 6 b t , 2P32 2cO>*5fe3S**fe^EPA*l6]^ 
iSSP ^ T^«BSrflt«-T 2 ^ 3 - ^ 3 ixi 

B&x t <7>mm&mm'&m2<?)B--9 s t*s§ixsss 

3<?0^S >: 5r±tcffi«SiX& , 
[0 09 5]^. SP^2 2(i. SBltf03-^2, *2<?D 
*a7fe«t^»3<^tt8<7)^^ix^lH»iBt. ^.X 

[0 096] *^^)#&® 'J -Ttt^-^^"TfiJ-f 

1 l(± s H2c03-^3t*SgS<XJt»2^«7J>S 

*lcO««12Srit««Six. ffiia2 2rtSr. ^HPA 

2 2rt£«^£«Tim l^)itijt±. HSE^lSrWlS 

asix&* 

[0097] "bjsji-7-1 ssi^sri 2. .®2^ 

sspL^ai-cifctio. sp B i2 2mzBf&$tiimi- 
mi^m^i2<r>m%xt, nMtizstmixmtn 

L . 3g(C ^2^*87^R*S^tJ:»3^®«8^ 

»,S2 <7)^s« 7 imn>nms> s ^ ^t±s 3 

8 ^^tix&*}fifc^J;bWLTiilD^6P^)«^ 

T^PA^rr*itc#»jL, mi<7>mmi 2, ^2^)^ 7 

[OO98]01K 01 2^J;L K 'iai4t^-r*%HJ 
^*BS?eU IS 1 <r)M% I2,m2<?) 

mm 7&& xsm 3 ^*ss sss 1 03 - 9 2 *> 5 v mm 

2 co 3 - 9 3 tf> if *> ^ * 4 -*^*$|-f S - i: t i: 0 W 
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mitts in/'mitz^imt-fz, i><nxh o . &mmm 

[00991015 fl* >; ^TiEi^e 

I 0 1 0 0 ] m 1 6 C^2)s:^aB«mffi» ij -TttS^ 

- * *i . H l l c*rr*SW8o*SW y -TEat^e - * 

J«nfctt3 H5E^lSr«fi!t-ri»^ATO 
6a, 6b. Hl(?)3-^2fcJ:y i- ^2<7)3-^3C0#: 

tmittz^mttzhcDTh*) . mi 2tax/mi4 

izm&LLn&hnx-foh* 

[0101] HRfc. #W8tf)#«B'J -TW^-? 

m-lZffif&t&, LA»U SB 2 7 , 7a, 7bfe 
<fctfff53<7>^**8, 8a, 8b<7)^Ml:D#«3ft&. «T 

«hf 1 1 * ; 3£S2 1 . 2 2<o-*<oJaa5*»A>+*as*-c 

f?K)-rS^)ltt^^ft:^S , J'^i:. »Hlf 1 1j&«SIB2 
1 . 2 2O+^*»^«fc^OSBai54Tgfi|-*-ilR<0*^ 

7. 7a. 7b*5,fctf3S3tf>SJa8. 8a. 8b(i. 

7. 7a. 7b^)^ft1tS>^V4±^l^l:s£^*$ 
t. fsS^ilS . 8a. Sb<7!>#S&tt&ft6vM±Sil 

5 1 * . ^tLe^ft^i±-i> £ fcU <fc 9 . 

[0102] -ffiC. £» B j?W#Wl> -TKiS*-? 
tfe^-C. JB2<0*«7, 7 a. 7b<D«*Mfc«i:S&3 
SO^IIS. 8a. Sb^mtt«fcA ! ISl-^«$fLS 
H. £52<7>^f87, 7a, 7b.h^30%|S8, 8a. 
8 b b 5r**l-e r fi.M*i|fc«8t t , 0«^J 
^ h Z. b IMffi. 1 1£ 0 . ^B^ijt&ff? U -T ItiSt 
-^Sr^-*W{iil(CT3I«;-r&^. ffS2<9^|gs7 , 7 
a. 7b. ^3<7)^S. 8 a. 8 bfc iVSl <7J^8 
1 2£^i-mM?iJ(d*ML, |B3-«H J: 
1-i -r b t J: 0 1f-5J«JWll]»<0lSflH&-fli* { «rffii: =5: 


[0103] ^BHco^lt^'J-TiSeg^-^ti. ^TfJ 
-71 l*»Bfet6*ll<io*«afl:CJ:0*«t^k. d>- 

nmfrZMZW&b-th l>0>?t> 9 , *«<>>*«SMfc:te 
^gfctfMfe L . "BJKff 1 1 J: tXSie? 1 <7)fi*JL 
##S*(c*jtft&. a*±#ta»*i:Utli. ISO 
C c] *tti*B^O«^J:t) c *AaP5<OttBB3& t 

t itMfcSEa t . i*itgf*affi£Mfr 

[0 104] H5i>J:t/Hl 2^r^tai 4t^t*% 
^ 2*^V>i±^2c03-^ 3<0— 

ft i) i mm 2<?>3—7 3 <7)—mzm% & n s , 

[0 10 51-08 s 01 1, Ell SJSit^iai 6t*-r 
^fcCIRL,. Il^ 1 £«J«-f 61$ 1 c7)7TiAS£S6 a . 6 

b. 6c. 6di±, mmiXtmmemtitzx 

^2 2rtt"»fi!<:$ii^K^^:tS. &*v»{i:@| 

[0106] *^BB<?)#®gu -ritfigt-^e^K 

T. ^l«3-^2. 2a. 2b. H2C03-7 3, IS 
3«03-?4a, 4bli, 1BS*C$c. flB£fflS3£fflAS 

ZiXl* m«^&l 2, ^2«tI7, 7a. 7bi3 
J: tf% 3 8 , 8 a, 8 b ti , ^W>(CF9r^<7.«5r W 

[0107] 

[ ^^c^n ] mum vtz x o izi&mnmm v — 
res*- n± . m&<7>%®& u -rieat- ^<7>^ft 

•cfti. fWi^rts^ 1 1 *«t«-rs» i f>s« i 

2^^€CJ:'9i^> ^:«afl:W4 i w>«riJj J rl 1 
^7)'J^M^l:i■i i t/'^TWl^OflSft.^^i: =5: 0 . «r»T 1 
l <7>]^fb izm ->x o- ^ ^"iifln L . nTSji 1 1 1 <?M 
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fc^SH-^dttCckOia^ (S^i^'hMfL ISflt 
ffc*5J:y f itSWSfW f nJll6i:*0. 1 [m] £M£fta> 

v ^mmtm&mmmt imzmmtz z t #wm 
xh * at* s o fflffl&t&ffigmmte x unmmm 

- ? («Wr»^SB»tc«B=Sr * T* ft ** . a 

> . xhu~?iwmmvhmmmmmw± ix 
% 1 1 h ■*wmwm u - mare- * £ -t o * 

mem i t Kf»Kotiawj» fc j: vtsstLBtm 

J; t^KaaSWe 2: «TBB fc -T ft *56^o*ffiJ^ - 7E3K 

ft, 

[0 110] X^^-^g^RttU^ 9ffl<0%^mf) 
i-%>$^-~z3\z*-mSlz&\<>Zh, ^WR^&W&Vzz 

[0111] *^HH^ffi^ij -rBSE^-^ii:, Wfc 
1 [ m ] rli. ft py/ • x b o-^fl:^ "Tffii: t-ft fc 

•Bjeg t ft «rft^ & . \m @ n f i^an t $ nx i ^# 

ft, 

[02 ] mkcr^mmi) zzrmfi^-^mmmxh 

ft , 

[124 ] m2i l zwiiitm<nMm& ] j~Tm.w. : £-?<7)i& 
[ h 5 1 *$>w<7)mm i j zzr-m&t- 9 com 1 sosssfi 


py^oiTffiiir?>ft, 

piJOS^»T^>ft, 

[07] 2ts:^<7)#ffi}B \) -TiSai^: - * c7)» 1 <Z)^jfc 
^i^ffi^^ttllT'fcft, 

[lis] **0fl^*ffi^y^7ilifi^--^^l52^* 
piJ^Wffill^&ft, 

[ia9] *ftm<nwmv-7mm*-9<n%2<nmk 

[0103 *» B J^#ffi^ U -T1ESK: -^§12 ^ 

[min ^fmnwmv-Twmz-? 

[012 3 *^0#^U-TtoTL ; £-^^4<7.)* 

[0i3] *« wo^flBp 1; - rfiat - ^ 5 <nm 

[014] ^^^WU-TiSilt--^ Wj|6<7)^ 
[015] *»BJ^#ffl&U-TBa : &--^^»7c^ 

[016] ij -TlS^-^(7«8^ 

WIcOWffiHT&ft, 
[«^>K^3 

1 \^=f 
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